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A para-aramid-based porous film consists of at least two resin materials 
of a resin layer having voids consisting of para- orientation aromatic 
polyamide, and a resin having voids consisting of a thermoplastic polymer. 
Elevating temp, melts the resin consisting of the thermoplastic polymer 
and closes the voids of the resin layer consisting of the para-orientation 
aromatic polyamide, and retains the resin layer in a film shape. Also 
claimed is that a battery separator uses the pfarsi-aramid-based porous 
film. 

USE - The para-aramid-based porous film is used in the battery 
separator and partic. finds its application in secondary batteries. 

ADVANTAGE - The para-aramid-based porous film has high heat 

resistance; high rigidityr high strength, electrical- insulation,-and.fine 

holes. The use of the thermoplastic polymer heated and melted on elevating 
temp, yields shutdown functions, interrupting an electric current by 
melting the porous film and closing the holes of the porous film by 
elevated temp, caused by overcharge, or external short circuit. 
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-h 3. Og/cc) £J8lr*fc. JUIte, 

Sl«»*t#U7y<t:lf=U'r>€ra«it9 0 : 1 0T 
m^LTz^-Xh (N^TMkfcfa'J H>«Ft«) £, 10 
tfmCD^JgC^fiiU ftjft. 7*l/XLT)l^ 1 1 Owm 

Ofi-&*fltK. 67yft'J>*U9 1 '7A*»* ( 1 ^ 

«Ufc*?L»:7-f;PA£«V»&. IE«BHIW« 
2. 3 4¥#c«©¥«3!*liei£U ±ET?qMtbfc'b© 
£7\H/:f>»H£#2'*;*Wr, ft«->— K tAl/- 
JE«->-h©JBK:»tafc«, t;^-^-l:t« 
*£3fc#fc'&«3l2:fc. f^S3bfe*?Ill*3t**ffi4. 2 
V, Sfctt«E2. 7 5 VT8iM ^HSOilLfctil 
5, 8^7^B0«!iMI37. 3 mAH (fttttttt 

1." 5mA)"T* 'D1Hr':Wl^fct>fc<iE#fcflMP-b 

fc„ ^(C#e>nAc7^;l/A5r^ffl^--^>4 3 Tl 5 CC 

[0 0 5 2] 2 
1. aifflPPTAH-ycDWJS 
SaWUDl. ©PPTAh'-7*10 0g*. &#X. 

m l ©t^77"Jl'777x3tff®b, 20ml©NMP 
Sfc*fc*iniU;fc. S^WK, PPTAW5. OS 

«x©««ffi©*«tfc«Bu iffTTRiiiiffl k 

-7 , tlft. 

[0 0 5 3] 2. »IfflJRRlffltt*'JT-*«OW« 

¥i%feS6 um.<D>&m&jf^)*\<'-7 4 >4 0 w t 

;k M- 2 0 0) 1 0 0 g^, 5 0 0mlOtA77*^ 
(fnttttB (tt) «) © 1 . 5 w t 1 0 0 g 

[0 0 5 4] 3. *3fLH7-f ;i/AOfP« 



• 
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±S3 2. ©J6lffl*fciiJffltt#'Jv-8tt£, 
*«cS*tt»A-3-^-fcJ:t)» aiaSEO. 2 m/ 
minTJP^O. 1 mm©P ET7-C JkA±lC8gJP 0 . 
0 7mmtlllfc. ±f31.©^Xffl h*-?*, ±13© 
HftnJffltttf'Jv— K©±K:. RffO. 1 5mmTlIb 

2 0«-W«fipbfc. ifflWC. PPTA*ttflBl/TK« 
Jftt*»©SHttIB©ittt4&£. 

®07x;i/htC^T, JI^3mmO7;Rft0±i:I 
*. J*2/ty^fcfiA/«-©|Hl!)£->-U >y#jT?->- 

[0 0 5 5] 4. #?L« :7V Jl/A©^tt 

^SS£MT7^;i/A£«glLfc£;i3, H-«ttJP*tf«tt 
15wmT*50. 1 umKT«7^7 , U;W^. HfiOPPTA 
JLSO. 05~0. 2Mm©»S:fr 

«lFfll#U*l«'7>r (^T5/1-;K M-2 0 0) 

^MfOPPTAffiiTlffi. H£Sn&i©2iC 
*?TV>fc. #6nfc7-fMOaaSH4. 7cc/ 
sec, F^gPffifiH^ 1 0 QTSofc. 5fcK»5ftifc:7 Y 

;pa£, ^s^--y>+Ti 5 or. saflBina&bfcfc 

©S^Stt. Occ/sec, ftmSMlt 10 0 QR± 

_ C.0_0_5_6J 

1. »IfflPPTAl«--/OWI 
*»m©l. OPPTAK-^lOOgS:, 

fi£fK S^fiiEAB 1 . *j:t«K#asiina*wr*5 0 0 

m 1 ©•fe/ , ?7y;i'77X3{Cff®U, 15 0ml©NM 
P£#*fciSiinL&. PPTA»K>9*2. 4 

««X©«S;£ffi©**KH«U JSJETTflKteU^Xffl 

[0 0 5 7] 2. ^fflJfc«ffffltt#U^-**©fl« 

¥i^feg6 Mm©{£tf*^U ■< >4 Ow t %©* 

;k M-2 0 0) $100g$, SOOmlfflt/^y 

A (fn^ffiH OK) S3) ©l. 5wt%©*M$io 

[0 0 5 8] 3. ^?LM7^;UA©f^« 
±E2. ©S6XfflJ»nTffltt*UV-»?S*» 
**S*tt3aA-3-^-K«ti5. §&XjIg0. 2 m/ 
mi nT, f*0. lmmOPET7-f ;i/A±C> 
0. 0 7mmTiIltt, 5 0 "C©^— 7 >\Z 1 2 0 
#raA*lTft*Lfc. ±121. ©^X/HF-:/£. ±83 
©<6«bfc«iPlfflttJt? , JV-Bt©±K:. j&po. 3 5m 



tC^ 2 0 ftfflftft b fc. 3. ©fW , PPTAWtiilT 

K«fj«e{t;Lfco ^ns-r u &b 

fc. ft&&©&fllsfcKtttt€. mWfr*>*9 -75% 
FS©7xiPM:SE^. 3mm©7;]/3«©±£ 
Jt£Au/^£^T^©im9£v-U>^JT-> 
-;i*U 7 0 < CT4B#F B miSb#?L 

[0 0 5 9] 4. £JLS?:7W JUA©$M4 

# s *i& 7 ^ ;w a ytm&w 3 o m mt*$ -o it. TE&mn 

15ymTl50. 1 u m^T©7^ T'UMK. Htt©P 
PTA»lt*»6&0, ?LS0. 05~0. 2nm<D^m 
£Wr**?LJlJBT»o&. t>5-^©Jt«ttff*J5*» 

1 5 um<D&®m#V*l'74 >©&?• 
M-2 0 0) s5«*?LK©PPTA«|&TilJe. StStl 
fcjf ©2J1 fC&oTl^fco #Sftfc:7>r ^©SStflEtt 
4. 3 c c/s e c , fH$MB&\tl 0 QTJot 
#?.nfc7-Y;UA*^a^--7'>4 J Tl 5 0"CT5$HH 

lPJ»bfc«©aa'*tt0 c c/ s e c , fHmnmz 1 O 
0 QfiUiTfcofc. 
[0 0 6 0] 4 
1. aifflPPTAP-7'OlW 
£*m©l. CDPPTAK-^l 0 0 g£, jt#g> 

ss*«ea«. *«fc^*#aanipswr* 500 

mlCt/^^^Xntff®!/, 15 0ml©NM 

p \zmtoLtzo mt&mz. ppta**^. 4 

[0 0 6 1] 2. »IfflJIMJfflttJl^JV-t5^#*«© 

¥^SlS2. 5 /im©ft^l#'Jtl/7^ >4 Ow t 
%©*ttx^XA°-V3> <H#5Jfcfl:¥ <«0 S3, 
5/HKW-5 0 0) 1 0 0ml^Ulfl/>S© 

Mcxn, 5 cc©*— ^>ic4«fi«*aiftLfc«, 

■*V7 4 >©#>*£ 5 0 0ml ©-fe/l7^U7 t£ 
15gAn, I#LW5, NMP^lOOgttL, 
$ 5 {rHifi^j 1 © 1 . CDPPTAH-7*S, 5 0 ggsflP 

[0 0 6 2] 3. #?LSt:7^Jl/A©f£$! 

±E2. ©atxfflSRRrfflttJjfj-T—tt^iRtts, fx 

2m/minT, S*0. lmm©PET7-fj^i 
tc, MJ10. ImmTilLfc. ±131. ©mx/BK- 
±83©finIiltt^UV-feT^mM©±{C. MJP 
0. 3 5mmTiIl/fc. 4 0 "C©^^— 7'>\Z$3 2 
Oftffi&mi^tz. ^©MK:. PPTA««*flHbTI8tt« 
«a^bbfeo ^©7^;!/A^-f^->3?SI*t')S«U. « 



• 



Sh'MO?!;^!:^, JP£ 3mm07Jl'5t6©± 
[0 0 6 3] 4. 

15/xmTiKlO. 1 MmiJlT07>f SttOP 
PTA«fIi>5a!3. ?LS0. 05m~0. 2»m®S 
K££WTr3#?L«Ji<h, <b5-*Ofr«»4J»**«»l 5 
<tmT«»fi# l J*l'7'f >Ottf (3r3/t— JK W 
- 5 0 0) ^?L«©P PTA^fl&Tffite, HJ£;£ftfc 

4. 7 c c/s e c. rt^JgJattl 0QT*?ft. 

msiftufcaoaflcaEtto c c / s e c , ftffit&mz i o 

0 GgiLbTSofc. 
[0 0 6 4] SISS^J 5 
1. ftlfllPPTAH-yoPJB- 
JWJ1©1. ®PPTAF-^10 0g5, im 

a«th *«fct^*#a!iipp**-r*5 o o 

ml<D±rt7-?)l7yZ>afcWWLV> 15 0ml©NM 
P*»*CjS*Ufc. PPTA*flM*2. 4 

[-0-0-6-5 -] -2 ^ J^BJRjOmtt tf U V - J8«©J§.*L _ 

1 /im®MfI/S'JtI/7-f>4 Ow t %<D 
*ttT^^-?a> (H#5«rtb# («c) SSL 
-;KWP— 1 0 0) lOOgSr. 5 0 0mlOtA7 

^7 7X3Cxn, 7 , ;u*>»^-hu 

^7 A (ftftttJK (») SO 1. 5wtX©*B*tlO 

[0 0 6 6] 3. #?LK7-c;VA(DfPS 

2m/mi nT, 1*0. lmm©PET7^M± 
\Z, mmo. 0 7mmTlILfc. ±§31. O&Iffl F 

JP0. 3 5mmtiILltt»^MLfc. *V»T4 0 
t C©ilP^*-y>(r^l2 0^B8«J*Ufc. £©MK. P 
PTAtfWfflbTKttfcttSflsLfc. -f^->^*tjl 

6, 4«rlBifei*Lfc. ft»«©SHUfcBttt<»*, M® 

fr<b*9 • 7^5 FKW^x^M'&A/T. JP$3mm 

->— 'J >#fflT->—Jl'U J*£fc9l€rfcj&tS, 7 0tt 

4 m^mmv^Tiny ^ jpa 
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[0 0 6 7] 4. ^LK^-f^ACOtltt 

^KftftT 7 f ;i/ A b it £ £ 5 . M-««ff*J^I9 

15MmTl50. 1 u m^T©7^ :7*U;M£. Jft£©P 
PTA»Ita>&&9, ?LS0. 05~0. 2Mm©£BS 

m©I^fWJtl/7^>OSf «r3/t-Jk W- 
10 0) *«#**LK©PPTA«Hre«ffl. HJtStlfcJi 

®2»fca:oTVifc. »e.nfe>'^;i/A©5S^Stt4. 

7cc/sec, rtSBittfitel OQT&ofc. ^('#6 
tlfc7>f ;l'A**«*-y>4«T?l 9 01C. 5 0-IHMniflfc 
bfc«©aftflEtt, 0 c c/s e rtg&ffiintel 0 0 

[0 0 6 8] 5. W&ffl-fe/tl'— ^— fcUTOfMB 
IE«, *UW5±tf«K«£LT2fcK0U©6. tl^Ufc 

?Lf7^^ASrffl^fc. IESH8H6 2. 34? 

fiT> JHS->-K -fe/^U— ^— , jESS^— hOJfifcS 

§lLfc«l!l£ai*«BE4. 2V, M11JE2. 7 5VT 

8iM fjPiDfii/fcii5. 8-tM?;n3©;Sa:tt^» 

«7. 3 mAH (#C««)5itl. 5mA) DIM 2)1 
*flsfcfc<IE?ifK:»feL&. 
[0 0 6 9] *flg0d 6 

1. llffli "Jllt# U ^ -S^ii^ P P T A K - 7°© 
f^^S 2 . _ 5_/i m©fi^fi# U * 1/ 7 ^ >4 Owt 

% ©TKttT 5 ^ x> v-Va >~ £3t5«ffl?r- «*)- « 

S/Hk W-5 0 0) lOOml^'JXfl/^© 

^-l/7^>©^*4. 5g^I, fflfltfh a#«EA 
flf*J:l«Bt#:*lHlP*Wr* 5 0 0m 1 

^X^tCffUL-, 2 2 5m 1 ©NMPSr^^lC^JlPL. 

©PPTAH-7 6 
7 5emnL. J»Plffltt#UV-g[^S^PPTA 

^Xffl h*-^OPPTA»JStJlft^rffltt#UV-Of!|^ 

(a»it) TSofc. 

[0 0 7 0] 2. #?LH7^;l/A©f^iS 
±Ei. oaxfflttfllfflttJSUv-S^ig^ppTAl* 

^Xj^KO. 2m/mi nT, f*0. ImmOPET 
74)IA±\Z. mmo. 3 0mmTiI«i^M 

©P^IC. PPTA«»*raiUTBltt»ttefl:L.fc. CCDR 
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(10) 



[0 0 7 1] 3. 4 ;W»©4M£ 

^HattTf^JI^SfiSJLfcfc;!*. ISO. UmR 

T©7^:/y;M£» I^OPPTAffll^^r), JL« 

0. 0 5-0. 2 AtmOsSKSWrs^aKJiO + K. 
«4H 6 «#U*U'7-<' ^CDtH* (^T5;1-;K W- 5 0 

o) ^sitv^c. »6nfc7^;pAoasft*tt4. 

7cc/sec, OQTftofc. 

n/^*;uA >tn?i 5 o'c-esdimtp* 

Occ/sec, ftSBlS&ite iooq 
[0 0 7 2] 4. «»ffl-fe/tl^— ^ — tUTOffffi 

?LH7-f;i/A*fflV»fc. ttttt*, jEffiSfll£2. 3 4¥ 

ijcmtvrz^mmmiiv. 7)vn>m j m%#v9* 

S!L,fctt?lfe€r^t**l£4. 2V, SS[**ffi2. 7 5VT 
«7. 3 mAH (iftttttflKl. 5mA) DIM £)U 

&*-:/>*ti 5 0'CT5»rajinJ!!iLfc», ±I2©7j 

[0073] nmm 7 

1. mumm^m^'j^-n^m^ppTA^-^ 
mm 

*ttra/t-^3> («) Si. *r5A 

-JK W-7 0 0) ^ lOOmlO^Ulfl/^/t 

i/7^>©*»*4. sgttmwm. mm». &mm\<g 

fci^^aPPSr^TT* 5 0 0ml ©t/t?^?? 
X3l:ML, 2 2 5m 1 <DNMP&&X\zmiSal<. £ 
&K«#Ufcj&«&ll«0!ll©l. fflPPTAh-^, 
7 5ggsjjnU Jftiilitt^U^-fiTfi^PPTA H- 

xffl K-^oppTAwmtJiftBiffltt^u v-<oa-&tt 
^* (a*it) r&^tz. 

[0 0 7 4] 2. #?LK7-<;UAOfPM 
±E 1 ■ ©ftlflUK^ffltttf U V - «£Ffi£ PPTAK 

^XjSSO. 2m/mi nT, 1*0. ImmOPET 
7-<;i/A±IC. JBtJVO. 3 0mmTllHttft§M 



©Hflfc. PPTA*twmi/TJBt«»ttefl;bfc. £©*t 

fcttttftfc, ffiffi*^** • 75 5 K»©7x;H-IC#E 
ZuT. JP3 3mm<DT)l/5«0±lcS#. USS/t^K 

5 0*C-e7«p|fflttJ»b#HLfl7^;^*»fc. 
[0 0 7 5] 3. ^JUt^-f^A©^ 

T©7* :/u;Hfc. »tt©PPTA«Ifa*&fc»). ?LS 

0. 0 5~0. 2 wm©2»BtSWr**?LJtJi©' : t»fc:, 
fi4^?*#U*l"7-f XOS'f (fr5/t-;k W-7 0 
0) *t»«UTV»fc. »6nfc7-r;PA©aftflEtt4. 

7cc/sec, rtgBJSJntt 1 0 Qt^ofc. #lc#£> 
n£7*;i^£JI!W:*— !7*>*T1 9 0"CT?5»|HWnH» 
Occ/sec, F^glSffiSxH 1 0 0 Q 

[0076] itnm 1 

1. rnxmp-zfomm 

«S«1©1. OPPTAh'-7"l 0 0 gfc, £#X. 

gsi§ftAt\ &<fctf&#®rap£*--f3 5 o o 

m 1 ©•fe/^T'.H'^XatCfffilU 1 50mlONM 

P«&tfc*fci8inb&. ft^Wte, ppTAjgSdt2. 

[0 0 7 7] 2. #?LK7^)1/A©f^® 
JilH 1 . ©^Xffl H - 7°$^ jrX?-&m#&:4itiMrt 

— '6 — > — ic <fc 0 » ~ ^xaQSTO r 2m7m i~ri f # ^ X 

S-tKBWO. 3 0mmTHLItt«lS:MLfc. ^ 

^T4 Q<c<Di$\m-*-yy\zm2 o$nni«j$b&. £© 
rate. ppTA«»«fauTit*«ttaftufc. c©?^ 

&»*Sffibfc)&«Si»4l$IWifei*L&. ft»ftOlfl7 

-f^A*, iSiM^ <=> ;* '77 5. YtSkcoy z-)Vh\Z&hj 
X\ JPS3nn©7\«'5tR©±fc:|l*, M&rty{f\Z&/u 

s, i 2 ot:T2iaraft*feb;fc. 

[0 0 7 8] 3. ^?LM7^)l/A©tH4 
t#5>tlfc7-r)PA«P^U 1. 4/!nT?|$B4 5 
XTfcoifc. iSiif I{SiT 7 ^ Jl/A ^ IS bit t 
£3, W0. l/imU(T©7-f7"UM> i^CPPT 
A»Bd»60:D. 7LS0. 05~0. 

S^S'J^bfctC15. 6. 7 c c/s e cTifc-pTi. 'A 
\Z7 4 fr^Zm®.*— 7*>'fTl 7 0"CT 5^*01^1- 
Tz'ifk, a«fi!*«)tbfcti5, 6. 7cc/secT 

[0 0 7 9] 4. ttjteffl-fe/^-^-iUTWfNffi 
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a«7-fMSfflV»fc. «%t*. IES®9l£2. 3 4¥ 
77 cm£LfcTOffl*ig£:U 7J^>gi^7 97, 
ftT. ft«5/— K ■fe/fl'— . IE«->— hOJBfcfi 

aSU£Wfc£3fe^mJEE4. 2V> MfE2. 75VT 

\t7. 3mAH CRWtSKl. 5mA) DIM i^U 

J»a*- ^>+T, 19 0t, 5»MiPj»Ufc». ±E 

[0 0 8 0] l 

i. *< jv&mitm 

(^rSA— jk M-2 0 0) H — y^rO. 0 1mm, P 
PTAK-^SO. 3 5mmfflf$l;ilL, 1 

[0 0 8 1] 2. ^?LK7^;UAO#H4 
nZtltzy 4 )l&\3.m?)-tf2 1 MmTfeofco 

PTAtBa>6a*, ?L80. 01~0. 2/im©$| 

ftwr*#?LJUit» *>-3-tj©m-«b:, »***#a6/t 

Jl'Tfitg. H5g$n&S©2JiK:&oTV>fc. *7>f^ 
Ali,_PP-T.A#K*«»j8 0fi*$,_ <^afS#U*I<7 

OSMgte 5. 3cc/sec, rtgBfi^tt 1 1 QT& 
ofc. ^IC^ftfc:^ Jl/A£, iat-7">'PTl 5 
OX;, 5»IHWP*bfca<!>a»«tt2 c c/s e c, ft 

[0 0 8 2] 2 

1. tlffliBJltt^ 'J "7 - Sf P P T A h* - 7"® 

¥i^l&g2. 5 >4 Ow t 

X©*tt5 f -fX/V-5?3> (=#5*Mt^ OK) fS, >r 
S/HkW-5 0 0) 1 0 0ml^ *Ulfl//S 
Ay McAft. 5 0tO^-7'>T, 4B$HM£»bifc 



W^ct^^Jna^WT-S) 5 0 0ml <D-tA°5^7 
^XnClfP^U 2 2 5m 1 ©NMP KjSJnU 
35fc«#Ufcj&»&£li0!ll©l. ©PPTAF-y 
£. 7 5gttb, l^nl^tt^UV-a^^PPTA 

«J£T™LTiIfflF-7°tb 
fZo *H-7 , OPPTAittfi«Iij?U*l/7^>'0 
«^J4PPTA»K**»8 011%, fif«#iJ*l/7 
>^*5 2 Oli%T$ofc. 
[0 0 8 3] 2. gHWyj JV&OfcM 
±E 1 ©aXffl««IfflttJ|« U V-JfeTfg^ P P T A h* - 

IjiS^O. 2m/minT, I*. lmmfflPET7-c 
;PA±{C, mmo. 3 0mmTllLl«l)5:Ml 

ft. n©lHfc:, ppTA^ffll/rWRftttSfcLfc. 
£©Ktt«*^tf>£«*K:«»U Sl^WcSi:, 

mfflistzmvi<%)&. piffles -77? h*M®7x;p 

fc3l*&*«&. 5 01CT?7«f|ffltt«|lxfc. 

[0 0 8 4] 3. #?LK7^;i/A©t)tt 
#e>tlfe7^;i/AHJP*-^3 0 wmTfeofeo ife^tt' 

T07^7*UM- I«OPPTA(||||)J>6ftD, ?Lg 
0. 0 5~0. 2 jimOSIftStf-fS^JlJlBO + K:, 
fi»^#Ujt_U_7^ >®fe^ (^5A-;k W- 5 0 

0) **»«lxTt»fc7 »5ft&7^A©Tff3Se'fiFir - 

7 c c / s e c . F*3gBJatfC« 1 0 GT&ofc. ^tC»^ 
tt&^Jl'AS. ii*-7">*Tl 5 0"C, 5»MHn 
J»bfc«©aflJi«tt2 c c/s e c, (*3gB&jnte 2 0Q 

otWfflJLSWrs^lLKO/^^T^S Ft, #®B#icJp 
J»«HKT-SSIftWfflffi*Uv-t©. 4>&< £t>2^iJUb 



